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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 16 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. It is not clear whether present claim 16 is drawn to a resist 
pattern thickening material or a process of using the material. For the purpose of 
examining claim 16 on the merit, the Examiner interpreted claim 16 to be claiming a 
resist pattern comprising a resist pattern thickening material which comprises a resin, a 
crosslinking agent, and a nitrogen-containing compound, wherein the resist pattern 
thickening material is capable of being applied onto the resist pattern to be thickened 
(after forming the resist pattern to be thickened) so as to thicken the resist pattern to be 
thickened. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
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only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

4. Claims 1-1 1 and 14-21 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Nozaki et al (US 2003/0102285 A1) 

The applied reference has a common inventor with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be overcome 
either by a showing under 37 CFR 1 .132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not the 
invention "by another," or by an appropriate showing under 37 CFR 1.131. 

In his claim 1, Nozaki teaches a resist pattern thickening material comprising a 
resin, a crosslinking agent, and a water-soluble aromatic compound. Nozaki also states 
([0045]) that his resist pattern thickening material is a water-soluble composition which 
contains a resin, a crosslinking agent, and a water-soluble aromatic compound and 
further contains a nonionic surfactant, an organic solvent, and other components as 
occasion demands. As to the other components, in [0086], Nozaki teaches that an 
amine-type quencher, an amide-type quencher, or an ammonium salt quencher can be 
added to his resist pattern thickening material. Therefore, the prior art teaches present 
inventions of claims 1-6, 10, and 14. 

In his claim 10, Nozaki lists examples for his surfactant, and those examples 
teach present non-ionic surfactant compounds listed in present claim 7. Therefore, the 
prior art teaches present invention of claim 7. 
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In his claim 6, Nozaki teaches polyvinyl alcohol, polyvinyl acetal, and polyvinyl 
acetate as his resin material. Therefore, Nozaki teaches present invention of claim 8. 

In his claim 8, Nozaki teaches that his crosslinking agent can be a melamine 
derivative, a urea derivative and an uril derivative. Therefore, the prior art teaches 
present invention of claim 9. 

In his claim 5, Nozaki lists examples for his water-soluble aromatic compound, 
and those examples teach present water-soluble aromatic compounds listed in claim 
1 1 . Therefore, Nozaki teaches present invention of claim 1 1 . 

In his claim 12, Nozaki lists examples for his organic solvent, and those 
examples teach present organic solvents listed in present claim 15. Therefore, Nozaki 
teaches present invention of claim 15. 

In his claims 20 and 23, Nozaki teaches a method of forming a resist pattern 
comprising a step for applying his resist pattern thickening material so as to cover a 
surface of an underlayer resist pattern after formation of the underlayer resist pattern 
and a step for developing the resist pattern thickening material after applying the resist 
pattern thickening material. Therefore, the prior art teaches present inventions of claims 
16, 17, and 19. Nozaki also teaches a cycloolefin resist and a cycloolefin-maleic 
anhydride resist as the examples for the material of his underlayer resist pattern. 
Therefore, the prior art teaches present invention of claim 18. 

Nozaki's claim 26 states the following; 
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26. A method for manufacturing a semiconductor device 
comprising; 

a step for forming a resist pattern by applying a resist 
pattern thickening material to cover a surface of an 
underiayer resist pattern to thicken the underiayer resist 
pattern to form the resist pattern, after forming the 
underiayer resist pattern on an underlying layer, 

a step for patterning the underlying layer by performing 
an etching using the resist pattern formed in the step for 
forming the resist pattern as a masL 

Therefore, Nozaki teaches present inventions of claims 20 and 21 . 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nozaki 
et al (US 2003/0102285 A1). 

As discussed above in Paragraph 4, Nozaki teaches ([0048]) examples for his 
resin material, which includes polyvinyl alcohol, polyvinyl acetal, polyvinyl acetate, 
polyacrylic acid, polyvinyl pyrolidone, polyethylene imine, polyethylene oxide, styrene- 
maleic acid copolymer, polyvinyl amine, polyarylamine, oxazoline group-containing 
water-soluble resin, water-soluble melamine resin, water-soluble urea resin, alkyd resin, 
and sulfonamide resin. Then, in [0049], Nozaki furthermore teaches that these resins 
may be used in combination. Therefore, it would have been obvious to one of ordinary 
skill in the art to use polyarylamine or styrene-maleic acid copolymer together with 
polyvinyl acetate (which is a preferred example) as Nozaki's resin materials with a 
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reasonable expectation of obtaining a resist pattern thickening material which efficiently 
thickens an underlayer resist pattern and imparts etching resistance to the surface 
thereof. Therefore, Nozaki's teaching would render obvious present invention of claim 
12. 

7. Claims 1-9 and 14-21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kozawa et al (EP 1 315 043 A1 ). 

In claims 1 and 2, Kozawa teaches a resist pattern thickening material (which is 
either water-soluble or an alkali-soluble) comprising a resin, a crosslinking agent, and a 
compound having cyclic structure. In claims 6 and 7, Kozawa teaches that the 
compound having cyclic structure can be an aromatic compound, an alicyclic 
compound, or a heterocyclic compound, and as examples for the heterocyclic 
compound, Kozawa lists pyrrolidine, pyridine, imidazole, oxazole, morpholine, 
pyrrolidone, furan pyran, saccharides and derivatives thereof. Therefore, it would have 
been obvious to one of ordinary skill in the art to use pyrrolidine (an amine compound) 
as the compound having cyclic structure in Kozawa's invention with a reasonable 
expectation of obtaining a resist pattern thickening material capable of forming a fine 
pattern with low cost. Therefore, the teachings of Kozawa render obvious present 
inventions of 1-4. 

In claims 19 and 20, Kozawa teaches the use of a surfactant in his resist pattern 
thickening material which can be a non-ionic surfactant, a cationic surfactant, an anionic 
surfactant, or an ampholytic surfactant. It would have been obvious to one of ordinary 
skill in the art to use a non-ionic surfactant such as those listed in the claim 20 in 
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Kozawa's invention with a reasonable expectation of obtaining a resist pattern 
thickening material capable of forming a fine pattern with low cost. Therefore, the 
teachings of Kozawa render obvious present inventions of claims 5-7. 

Claim 1 3 of Kozawa states that the resin of claim 1 is polyvinyl alcohol, polyvinyl 
acetal, or polyvinyl acetate. Therefore, the teachings of Kozawa render obvious present 
invention of claim 8. 

Claim 17 of Kozawa states that the crosslinking agent of claim 1 is a melamine 
derivative, a urea derivative or an uril derivative. Therefore, the teachings of Kozawa 
render obvious present invention of claim 9. 

Claims 21 and 22 of Kozawa states that his resist pattern thickening material of 
claim 1 further comprises an organic solvent such as those listed in claim 22. 
Therefore, the teachings of Kozawa render obvious present invention of claims 14 and 
15. 

Claims 27 and 28 of Kozawa teaches a process for forming a resist pattern 
comprising a step for applying a resist pattern thickening material so as to cover a 
surface of a resist pattern to be thickened after forming the resist pattern to be 
thickened and a step for developing the resist pattern thickening material after applying 
the resist pattern thickening material. Therefore, the teachings of Kozawa render 
obvious present inventions of claims 16, 17, and 19. 

Claims 34-36 of Kozawa state the following: 
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34, A process for manufacturing a semiconductor device 
comprising the step* of: 

forming & resist pattern by applying a resist pattern 
thickening material to cover a surface of a resist pattern 
to be thickened to thicken the resist pattern to be 
thickened to form the resist pattern, after forming the 
resist pattern to be thickened on an underlying layer; 
and 

patterning the underlying layer by performing an etching 
using the resist pattern formed in the step for forming 
the resist pattern which is thickened as a mask, 



wherein the resist pattern thickening material comprises a 
resin, a cress-linking agent, and a compound having a 
cyclic structure. 

35, A process for manufacturing a semiconductor device 
according to claim 34, wherein the resist pattern is formed 
of an ArF resist. 

36. A process for manufacturing a semiconductor device 
according to claim 35, wherein the ArF resist is one type 
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selected at least from an acryl resist having a side-chain of 
an alicychc group, a cydoolcfin-malcic acid anhydride 
resist, and a cycloolefin resist, 

37. A process for manufacturing a semiconductor device 
according to claim 34, further comprising: 

a step for applying a non-ionic surfactant to the surface of 
the resist pattern to be thickened prior to the step for 
forming the resist pattern; 

wherein the non-ionic surfactant is one selected at least 
from a polyoxycthylcnc-polyoxyprapylcnc condensed 
compound, a polyoxy aBcylcuc alkyl ether compound, a 
polyoxyethylene alkyl ether compound, a polyoxyeth- 
ylene derivative compound, a sorbite n fatty acid eater 
compound, a glycerin fatty acid ester compound, a 
primary alcohol ethoxylale compound, and a phenol 
ethoxylate compound. 

* * * * * 



Therefore, Kozawa's teachings render obvious present inventions of claims 18, 20, and 
21. 

8. Claims 1-9 and 14-21 are provisionally rejected under 35 U.S.C. 103(a) as being 
obvious over copending Application No. 10/305,258 which has a common inventor with 
the instant application. Based upon the earlier effective U.S. filing date of the copending 
application, it would constitute prior art under 35 U.S.C. 102(e) if published or patented. 
This provisional rejection under 35 U.S.C. 103(a) is based upon a presumption of future 
publication or patenting of the conflicting application. 

In claims 1 and 2, App/258 teaches a resist pattern thickening material (which is 
either water-soluble or an alkali-soluble) comprising a resin, a crosslinking agent, and a 
compound having cyclic structure. In claims 6 and 7, App/258 teaches that the 
compound having cyclic structure can be an aromatic compound, an alicyclic 
compound, or a heterocyclic compound, and as examples for the heterocyclic 
compound, App/258 lists pyrrolidine, pyridine, imidazole, oxazole, morpholine, 
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pyrrolidone, furan pyran, saccharides and derivatives thereof. Therefore, it would have 
been obvious to one of ordinary skill in the art to use pyrrolidine (an amine compound) 
as the compound having cyclic structure with a reasonable expectation of obtaining a 
resist pattern thickening material capable of forming a fine pattern with low cost. 
Therefore, the teachings of App.'258 render obvious present inventions of 1-4. 

In claims 19 and 20, App.'258 teaches the use of a surfactant in its resist pattern 
thickening material which can be a non-ionic surfactant, a cationic surfactant, an anionic 
surfactant, or an ampholytic surfactant. It would have been obvious to one of ordinary 
skill in the art to use a non-ionic surfactant such as those listed in the claim 20 with a 
reasonable expectation of obtaining a resist pattern thickening material capable of 
forming a fine pattern with low cost. Therefore, the teachings of App.'258 render 
obvious present inventions of claims 5-7. 

Claim 13 of App.'258 states that the resin of claim 1 is polyvinyl alcohol, polyvinyl 
acetal, or polyvinyl acetate. Therefore, the teachings of App.'258 render obvious 
present invention of claim 8. 

Claim 17 of App.'258 states that the crosslinking agent of claim 1 is a melamine 
derivative, a urea derivative or an uril derivative. Therefore, the teachings of App.'258 
render obvious present invention of claim 9. 

Claims 21 and 22 of App.'258 states that the resist pattern thickening material of 
claim 1 further comprises an organic solvent such as those listed in claim 22. 
Therefore, the teachings of App.'258 render obvious present invention of claims 14 and 
15. 
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Claims 27 and 28 of App/258 teaches a process for forming a resist pattern 
comprising a step for applying a resist pattern thickening material so as to cover a 
surface of a resist pattern to be thickened after forming the resist pattern to be 
thickened and a step for developing the resist pattern thickening material after applying 
the resist pattern thickening material. Therefore, the teachings of App.'258 render 
obvious present inventions of claims 16, 17, and 19. 

Claims 34-36 of App/258 state the following: 

34, A process for manufacturing a semiconductor device selected at least from an acryl resist having a side-chain of 
comprising the steps of: an alicychc group, a cydoolcfin-malcic acid anhydride 

forming a resist pattern by applying a resist pattern and a cyctooleflri resist 

thickening material to cover a surface of a resist pattern 37, A process for manufacturing a semiconductor device 

to be thickened to thicken the resist pattern to be according to claim 34, further comprising^ 
thickened to form the resist pattern, after forming the 

resist pattern to be thickened cm an underlying layer; a step for applying a non-ionic surfactant to the surface of 

and the resist pattern to be thickened prior to the step for 

. . . „ forming the resist pattern; 

patterning the underlying layer by performing an etching 

using the resist pattern formed in the step for forming wherein the non-ionic surfactant is one selected at least 

the resist pattern which is thickened as a mask, from a polyoxyc%lcnr^rx)lyoxypropylcnc condensed 

wherein the resist pattern thickening material comprises a compound, a polyoxyalkyicnc alkyl ether compound, a 

resin, a cross-Milking agent, and a compound having a polyoxyethykne alkyl ether compound, a poiyoxyeth- 

cyclic structure, ^ ylene derivative compound, a sorbitan fatty acid ester 

35. A process for manufacturing a semiconductor device compound, a glycerin forty acid ester compound, a 
according to claim 34, wherein the resist pattern is formed primary alcohol etboxylale compound, and a phenol 
of an ArF resist. ethoxylate compound 

3$, A process for manufacturing a semiconductor device 
according to claim 35, wherein the ArF resist is one type + « + * « 

Therefore, App/258 renders obvious present inventions of claims 18, 20, and 21. 

This provisional rejection might be overcome either by a showing under 37 CFR 
1.132 that any invention disclosed but not claimed in the copending application was 
derived from the inventor of this application and is thus not the invention "by another," or 
by a showing of a date of invention for the instant application prior to the effective U.S. 
filing date of the copending application under 37 CFR 1.131. For applications filed on or 
after November 29, 1999, this rejection might also be overcome by showing that the 
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subject matter of the reference and the claimed invention were, at the time the invention 
was made, owned by the same person or subject to an obligation of assignment to the 
same person. See MPEP § 706.02(l)(1) and § 706.02(l)(2). 

Double Patenting 

9. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 

USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington, 
418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1 .1 30(b). 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

1 0. Claims 1 -9 and 1 4-21 are provisionally rejected under the judicially created 
doctrine of obviousness-type double patenting as being unpatentable over claims 1,2, 
6, 7, 13, 17-22, 27, 28, 34-36 of copending Application No. 10/305,258. Although the 
conflicting claims are not identical, they are not patentably distinct from each other 
because of the following reasons: 

In claims 1 and 2, App.'258 teaches a resist pattern thickening material (which is 
either water-soluble or an alkali-soluble) comprising a resin, a crosslinking agent, and a 
compound having cyclic structure. In claims 6 and 7, App.'258 teaches that the 
compound having cyclic structure can be an aromatic compound, an alicyclic 



compound, or a heterocyclic compound, and as examples for the heterocyclic 
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compound, App.'258 lists pyrrolidine, pyridine, imidazole, oxazole, morpholine, 
pyrrolidone, furan pyran, saccharides and derivatives thereof. Therefore, it would have 
been obvious to one of ordinary skill in the art to use pyrrolidine (an amine compound) 
as the compound having cyclic structure with a reasonable expectation of obtaining a 
resist pattern thickening material. Therefore, the teachings of App.'258 render obvious 
present inventions of 1-4. 

In claims 19 and 20, App.'258 teaches the use of a surfactant in its resist pattern 
thickening material which can be a non-ionic surfactant, a cationic surfactant, an anionic 
surfactant, or an ampholytic surfactant. It would have been obvious to one of ordinary 
skill in the art to use a non-ionic surfactant such as those listed in the claim 20 with a 
reasonable expectation of obtaining a resist pattern thickening material. Therefore, the 
teachings of App.'258 render obvious present inventions of claims 5-7. 

Claim 13 of App.'258 states that the resin of claim 1 is polyvinyl alcohol, polyvinyl 
acetal, or polyvinyl acetate. Therefore, the teachings of App.'258 render obvious 
present invention of claim 8. 

Claim 17 of App.'258 states that the crosslinking agent of claim 1 is a melamine 
derivative, a urea derivative or a uril derivative. Therefore, the teachings of App.'258 
render obvious present invention of claim 9. 

Claims 21 and 22 of App.'258 states that the resist pattern thickening material of 
claim 1 further comprises an organic solvent such as those listed in claim 22. 
Therefore, the teachings of App.'258 render obvious present invention of claims 14 and 
15. 
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Claims 27 and 28 of App.'258 teaches a process for forming a resist pattern 
comprising a step for applying a resist pattern thickening material so as to cover a 
surface of a resist pattern to be thickened after forming the resist pattern to be 
thickened and a step for developing the resist pattern thickening material after applying 
the resist pattern thickening material. Therefore, the teachings of App/258 render 
obvious present inventions of claims 16, 17, and 19. 

Claims 34-36 of App.'258 state the following: 

34, A process for manufacturing a semiconductor device selected at least from an acryl resist having a side-chain of 
comprising the steps of: an alicyclic group, a cydoolcfin-malcic add anhydride 

forming a resist pattern by applying a resist pattern resist, and a cydoolefin resist, 

thickening material to cover a surface of a resist pattern 37, A process for manufacturing a semiconductor device 

to be thickened to thicken the resist pattern to be according to claim 34, further comprising: 
thickened to form the resist pattern, after forming the 

resist pattern to be thickened on an underlying layer; * ^5™* a ^on-ionic surfactant to the surface of 

and the resist pattern to be thickened prior to the step for 

forming the resist pattern; 

patterning the underlying layer by performing an etching 

using the resist pattern formed in the step for forming wherein the non-ionic surfactant is one selected at least 

the resist pattern which is thickened as a mask, from a polyaxycthylme-f^ condensed 

wherein the resist pattern thickening material comprises a compound, a polyoxyalkyicuc alkyl ether compound, a 

resin, a cross-linking agent and a compound having a polyoxyethylene alkyl ether compound, a polyoxyeth- 

cyclic structure. ylene derivative compound, a sorbitan fatty acid ester 

35, A process for manufacturing a semiconductor device compound, a glycerin fatty acid ester compound, a 
according to claim 34, wherein the resist pattern is formed primary alcohol ethoxylate compound, and a phenol 
of an ArF resist. ethoxylate compound 

36, A process for manufacturing a semiconductor device 

according to claim 35, wherein the ArF resist is one type * « * + « 

Therefore, App/258 renders obvious present inventions of claims 18, 20, and 21. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

Allowable Subject Matter 
1 1 . Claim 13 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. None of the cited prior arts teaches or suggests 
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the present resin of claim 13 which is at least one of a polyvinyl aryl acetal resin, a 
polyvinyl aryl ether resin, and a polyvinyl aryl ester resin. 

1 2. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sin J. Lee whose telephone number is 571-272-1333. 
The examiner can normally be reached on Monday-Friday from 9:00 am EST to 5:30 
pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark F. Huff, can be reached on 571-272-1385. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



J-4-l. 




S. Lee 

May 28, 2004 



